Abstract: This article discusses research undertaken to document the process of introducing and using information and communication technology (ICT) in the secondary schools of Mozambique in the last three years of the 20th century. The research takes the form of a case study focused on the internet for Schools Project (IFSP), which is considered the first attempt to integrate computer-assisted education in Mozambique. The study identifies some important collateral aspects that developing countries should not underestimate when planning the dissemination of ICT in schools to accelerate the country's future participation as an active member of the global information society. We ask three questions: "What happened? What worked? What did not work?" We then propose some recommendations for implementing computers in schools in other developing countries.
Introduction
In this paper we describe the introduction of information and communication technology (ICT) in secondary schools in Mozambique as part of the Internet for Schools Project (IFSP) in the period 1997-2001, from the perspective of the project leader [1] . This perspective can complement the views presented by other research studies done by the International Development Research Centre and the World Bank's World Links for Development Program [2, 3] . The main aims of the paper are to extend the understanding of the global phenomenon of using ICT and internet-based learning in secondary schools; to provide knowledge about the use of ICT-based learning activities in Mozambique; to contribute to the formal use of ICT and internet-based learning in secondary schools in Mozambique, through descriptions of aspects that challenge educators in ICT implementation in developing countries. The main question we wish to answer is: "What can be learnt from ICT implementation in Mozambican schools?" The question is clarified by three sub-questions: "What happened? What worked? What did not work?" Once we have answered those questions, we compare the state of implementation to Miller's [4] model of ICT implementation to plot the Mozambique experience on a five-point scale.
The study
This research is a case study of the use of ICT-based learning and teaching in secondary schools in a developing country. The qualitative methodology followed includes the analysis of documents, ethnographic observations and interviews, brainstorming and evaluation workshops. The data analysis is phenomenological, which is "the analysis of qualitative data to provide an understanding of concept from participants' perspectives and views of social realities" [5, p.95] . Qualitative research was preferred because "in contrast to quantitative research, (it) employs primarily inductive reasoning. The problem is most clearly stated after much data collection and preliminary analysis. Inductive analysis allows one to explore and discover with an emergent research design rather than test deductions from theories in predetermined design." [5, p.91] Data was recorded as field notes of observations, transcripts of interviews and historical notes of the documents. Each field note, transcript or historical note contains the date of occurrence and the context, such as the social scene, situation and participants. This research examined current phenomena and required access to the group of people who developed, managed and participated in the Internet for Schools Project over a lengthy time (1998) (1999) (2000) (2001) . These people include the Steering Committee members and managers of the IFSP (Internet for Schools Project), principals, teachers and learners of the benefiting schools, and other stakeholders.
Data collection techniques included
• an analysis of the project documentation, including the project proposal, minutes of Steering Committee meetings, monthly reports of the project managers and the project diary
• observations during meetings, workshops and visits to schools, that usually took place to accompany donor delegations that often visited schools. These delegations included the President and Vice President of IDRC, the President of ICEIDA, the WorLD and Acacia programs officials, and other people interested in the emerging ICT-based school networking in Mozambique
• workshops and meetings that were conducted to monitor the project implementation and to collect data for overall project evaluation
• structured and unstructured interviews with project managers as well the chairperson and members of the IFSP steering committee.
The participating schools, the names of the school project managers and other information about the schools appear in the Table 1 . Due to the limited scope of this paper, we cannot use all the field notes which could allow, for example, a discussion of the way teachers and students understand and implement internet-based collaborative learning projects. On the other hand, the purposeful sampling used to select the key informants does not allow direct generalisation of the research results, but offers differences of perceptions about the running of the IFSP, which can be useful for further research studies. 
Literature survey
This literature survey will consider two major initiatives in regarding ICT in developing countries, a number of other successful projects, and a framework for classifying the level of integration of ICT in schools.
The WorLD program
In 1997, the World Bank Institute launched the World Links for Development (WorLD) program "to expand access to digital learning resources and address the growing digital divide between the technology haves and have-nots" [3, p.1]. The WorLD program connects teachers and students from 15 developing countries, situated in Africa, Latin
America, and the Middle East. The program offers training programs in the use of ICT in the classroom for teaching and learning. Equally, the program is directed to build a better understanding of the cultural diversity of the people in the world through collaborative learning projects. The training programs are delivered in the official languages of the participating country [3] . Initially designed to connect secondary school students and teachers from 40 developing countries, the WorLD program is now a non-profit organisation separated from the World Bank Institute [6, 7, 3] 
Acacia
In April 1997, the International Development Research Centre (IDRC) launched a program called Acacia to support and address the use of ICT in sub-Saharan Africa. The Acacia program initially intended to support telecentre projects, but because of local pressures, some funds were directed to support emerging school networking projects in Uganda, Mozambique, Senegal and South Africa. As stated in the official documents, the "Acacia Initiative is an international effort to empower sub-Saharan African communities with the ability to apply information and communication technologies to their own social and economic development" [8] . Acacia was formed to work with rural and disadvantaged communities, and particularly, with their women and youth groups. IDRC views these communities as isolated from the ICT networks to which their urban counterparts increasingly have access [8] . When the IDRC launched Acacia it was seeking to bring private enterprise, donor organisations, governments, and African communities into a partnership capable of achieving the goal of using ICT for development. Following that, the Acacia program signed agreements with the WorLD program to cooperate in the schools networking projects in those countries where both were acting [8] . Presently, the IDRC is involved in several African countries and is the major sponsor of Schoolnet Africa. Differently from the WorLD program, the Acacia program supports schoolnets in Africa without imposing the rules. The Acacia program offers financial and technical support and encourages teachers and learners to participate in international workshops and conferences [1, 2] .
Other successful ICT school projects
The Ministry of Education in Botswana is implementing an ambitious project to install 20 computers in each of the 205 Community Junior Secondary Schools under the Boipelego program. An important part of this initiative is to provide training and support for Botswana teachers in the use of ICT and its integration into the existing national curriculum. The Ministry of Education in Botswana and the Internet Learning Trust (Interaid) are working on innovative projects to create training opportunities for teachers. These projects will assist school children and teachers in capitalising on the opportunities ICT offers. One of these projects is collaboration between the Mereway Middle School in Northampton and schools in Botswana. The Mereway Middle School has been one of the most innovative schools in the UK in the use of ICT in education and its potential for facilitating international link projects. The school has worked closely with the Internet Learning Trust on a number of projects.
In Namibia, a similar successful project for introducing ICT in schools is taking place. The Schoolnet Namibia is located in Windhoek. The success of the schoolnet is attributed to the fact that 'champions', who have a vision for the development and use of ICT in education, manage Schoolnet Namibia. High profile people, such as the deputy CEO of Tele-Kom Namibia and other are members of Schoolnet Namibia [8] .
Phases of technology implementation in schools
A number of models exist to describe infusion of technology, and particularly in schools, for example Dooley [9] , Durrington, Repman & Valenti [10] and, of course, Rogers [11] . Rogers' model is probably the most commonly used in describing the infusion of technological innovation [12] , and is based on four theories: innovation-decision process theory, the individual innovativeness theory, the rate of adoption theory, and the theory of perceived attributes. Innovation-decision process theory proposes a five-stage movement from knowledge of the innovation, through adopting and implementing the innovation to confirming that it was the correct decision. Individual innovativeness theory presents the classic bell-curve of individuals who range from innovators through early adopters to the early and late majority. The theory rate of adoption follows the classic s-curve as the adoption starts off slowly, increases rapidly and finally tapers off. Finally the theory of perceived attributes proposes five attributes that an innovation needs to have before it will be adopted, ranging from advantage over the current situation, compatibility with existing values, simplicity, trialability and observable results.
Although Yates, [12] presents a convincing case for its application in school-based studies, it was decided to use a model devised by Miller [4] . Miller's model was selected in preference to that of Rogers [11] because it was locally developed, it provides a clear, measurable description of what occurs during each phase, it followed a criterion-based (checklist) rather than a normative (bell-curve) approach, and allowed a pragmatic match between our observations and her external criteria.
In her research into the implementation of computers in schools, Pam Miller [4] synthesised a number of models of technology implementation in schools to develop a five-stage taxonomy that ranges from introduction, where initial enthusiasm is communicated, all the way through to the creation phase where teachers constantly update their methods. Table 2 explains what happens in each phase.
In essence Miller's [4] model is a practical explication of Rogers' [11] innovationdecision process theory. What makes it particularly useful, though, is its clear description of what actually happens in each phase, with specific reference to classroom practice. Rogers' [11] other theoretical models could also be useful in an analysis of our findings, but the limited scope of this article prevents it. Intermediate Teachers use the computer as a tool. There is a move from text-based instruction and drill-and-practice to wordprocessors, databases, spreadsheets and graphics. The students' computer work is completed more quickly than previously and the quality improves. Classroom interaction with students changes to sharing instructional strategies, and the teacher starts to play the role of a facilitator as opposed to being the focus of the instruction. Teachers experiment with different computer applications and investigate teaching strategies for problem solving and higher order learning. The curriculum is modified to make use of the different ICTs and new support structure to allow, for example, team teaching, peer observation, time to evaluate outcomes, share frustrations and successes, share vision and enthusiasm and training [4] . 4 Penultimate Many changes in instructional strategies occur during this phase. As a result of peer observation, the team teaching is consolidated. The curriculum is modified to make use of the different technologies. A constructivist approach to learning replaces the behaviourist approach. Different computer applications are used in learning. The role of the teacher changes from facilitator to collaborator. Students are actively involved in knowledge construction and collaborative learning projects. The school timetable is rescheduled for team teaching and teachers experiment with collaborative interdisciplinary project-based learning. Time is needed for more training in team teaching, teaching with student groups and using of subject area software [4] . 5 Creation This phase is never complete. As new technologies are constantly being developed, schools have to decide which new ICTs best suit their instructional needs and adapt accordingly. The characteristics of this phase are the following:
• teachers work in collaborative teams and timetables are adjusted to allow team teaching and interdisciplinary, project-based, collaborative learning • students use ICT to create knowledge in the form of web pages, multimedia documents and presentations • learning is done in a constructivist mode: teachers act as collaborator in the learning process • students and teachers demand frequent technology updates
• training in new innovative technologies and directed to new teachers [4] .
What happened?
In this description of the project we shall present our findings under the headings of socio-political background, infrastructure planning issues, and implementation issues. Much of this information comes from documentation such as the project proposal, minutes of meetings of the steering committee and the project diary.
Socio-political background
In a context of total impoverishment, after two long-lasting wars, Mozambique started the integration of ICT in secondary schools in 1998. Although government reports present Mozambique with the highest economic growth in Africa, ordinary Mozambicans continue to be desperately poor, and claim for national and international interventions for poverty alleviation. Thousands of teenagers finishing primary and secondary education cannot continue their studies or get jobs. The unemployment rate is over 65% of the population of 17.5 million.
The structural adjustment program adopted by the government of Mozambique in 1987 aided the improvement of the primary and secondary school infrastructure, but it had a negative influence on the working conditions of teachers. Teachers' salaries and motivation declined. To compensate for the poor salaries they received, teachers forced students to pay them extra money before letting students pass from one class to another. This situation created distrust in the education system, and each higher level of education does not trust the grades that the students bring to the following levels of education. Other micro-political issues will be covered as they occur during the planning and implementation phases.
Infrastructure planning issues
Mozambique's telecommunication infrastructure is the weakest in all of the SADC countries. In 2000, there were 80,000 telephone lines, of which 98% served the urban areas, leaving the rural population unserved. For a long period of time Mozambique experienced slow penetration of ICT. In 1992, though, the University of Eduardo Mondlane developed its Informatics Policy. When the project for the introduction of ICT in schools was conceptualised in 1997/1998, there was only one point of presence in Mozambique (since 1995), at the Centre of Informatics at the University of Eduardo Mondlane, (CIUEM) with fewer than 100 internet users. In the year 2000 there were nine distinct Internet Service Providers in the country with 600 users, but only two of them had points of presence in the provinces.
In December 2000 the government of Mozambique approved the ICT policy, which was reinforced by an implementation strategy. That strategy was analysed at an international symposium in September 2001, and approved by the government in 2002. The two ICT government documents outline the roles of the government and the private sector in promoting the use of ICT in the country. They also stress that ICT should contribute to the fight against poverty, and aim to improve the conditions of life for all Mozambicans. The ICT policy and its implementation strategy consider education and human resources development as their first priority areas.
In Mozambique there are 25 public schools offering pre-university education and three public tertiary institutions. Considering that less than one per cent of the total population has a higher education qualification, the dissemination of ICT in the secondary education system can accelerate sustainable development in the country by empowering secondary school graduates for lifelong learning.
The integration of ICT in Mozambican schools was initiated through a project entitled 'Introduction of ICTs in Pre-University Schools (Secondary Schools) in Mozambique'. That project was conceived at the Centre of Informatics at the University of Eduardo Mondlane (CIUEM) in 1997/1998 by a team led by Generosa Cossa [13] 
The project proposal was discussed with potential donors such as the WorLD program, the Acacia program and Dr. Tjeerd Plomp from the Inter-governmental Informatics program. The proposal was refined with the collaboration of Kate Wild and Bob Hawkins. In January 1998, the implementation process started.
The Prime Minister of Mozambique formally launched the project in September 1998. The project designers decided to call it 'Internet for Schools Project' (IFSP) to emphasise the fact that the project focused on the provision and use of internet-based learning in secondary schools. It is important to emphasise that the ownership of the project was an issue at this stage. The Minister of Education wanted to manage the project, but did not have the human resources to manage it. On the other hand, donor organisations such as World Links demanded that the Minister of Education write a letter authorising CIUEM to manage the Internet for Schools Project before supporting it.
For CIUEM it was clear that the Ministry of Education did not have the vision to conceive or the capacity to manage such a project. Because of that, and as a result of CIUEM's interest in supporting the introduction and use of ICT in the country (particularly in education), CIUEM managed this project from 1998-2001 with the collaboration of Ministry of Education officials. The Ministry was preparing people to take over the project. The collaboration happened in various directions, one of which was to have National Directors of various areas at the Ministry of Education attending the project's Steering Committee meetings. On the other hand, the Minister of Education got involved to solve difficult problems.
The general project goal was to improve the exchange of information in the education sector, on a pilot basis, and to introduce the use of e-mail and internet-based learning tools in secondary education. It also aimed to provide training opportunities for teachers, students, researchers and policy makers. After three years of implementation, the project managed to grow from nothing to 13 networked schools with access to e-mail and the internet. These schools today form the basis of SchoolNet Mozambique. In 2001, the project was transformed into a national program, and the Ministry of Education now runs it.
To meet the project goals, the designer team described carefully the project benefits and beneficiaries, the implementation phases and management structures. A selection team, taking into account the functionality of the national telecommunications infrastructure, selected the first ten schools to benefit from the project. They were located in Maputo, Beira, Quelimane and Nampula and selected to ensure the success of the pilot phase. The targeted schools were refurbished, while additional resources received from the Ministry of Education and the Embassy of the Netherlands allowed the expansion of the number of beneficiary schools to 13.
The training program for teachers and learners was carefully discussed with the school principals who were contacted during the design phase. The computer literacy training took place in the four provinces, where the principal, two teachers and one learner from each school participated in courses on MS Windows, Word, Excel, Power Point and Access. In Maputo, three WorLD training courses were presented, where the 40 representatives of the ten schools were introduced to the use of ICT in the classroom for curriculum subjects. Trainees learned how to design web pages and how to search and download learning material from the internet. The first schools' homepages were developed. Unfortunately, the server supposed to host the schools' home pages disappeared. This made the access to the pages difficult, but some of them are now online as a result of the efforts made by the trainers of the last WorLD training, held in January 2000.
The approach of involving the principals in the training programs was particularly good, because it allowed them to understand and support the project activities. The fact that the training was planned to take place after the installation of the hardware and software reduced the situation where people are trained and forget what they were taught because they did not have opportunity to practice. This was the case at the Josina Machel secondary school. The other schools did not have the same opportunity, because of the delay at the port with customs.
Three types of ICT training for teachers and learners took place:
1 National training courses -held in Maputo with the collaboration of the WorLD program. The courses were directed to train trainers coming from the provinces with instructions to disseminate the use of ICT in their schools. These courses were fruitful, but the selection of the participants by the school principals was sometimes embarrassing. They would send someone who did not have previous training to follow the second or third training courses. This reduced the productivity of the third training course and the stated goals were not achieved. From the investigation made, some principals used the WorLD training as an opportunity to send friends or relatives on a trip in Maputo, without caring about the prejudices that such attitudes cause to the project training goals. In future programs, it is important to be strict in this regard.
2 Regional training courses -held in the provinces with the participation of two to three ICT trainers from CIUEM and supported by teachers that had followed the WorLD training courses.
3 School-level training, which was coordinated and facilitated by the laboratory coordinator at each school. Teachers who participated in national and regional training sessions supported the school project manager in the delivery of training at school level. Schools organised ICT training courses for students, teachers and members of the community. Some schools offered free training courses, while other charged students and members of the community.
The training courses focused on computer literacy, e-mail and internet usage, design of web pages and collaborative learning projects.
Implementation issues
According to Mr Americo Muchanga, chairperson of the Steering Committee of the IFSP, Director of the Centre of Informatics at the University of Eduardo Mondlane (CIUEM) the project hoped to achieve three main objectives: 1 "to introduce the use of computers into schools (and teach both learners and teachers how to use computers) 2 to teach teachers how to enhance their capabilities -and learners how to learn more -by using computers 3 to enable students to engage in collaborative projects (making use of both interschool and intra-school communication)." [14] These objectives were further refined as shown in the left hand column of the following table. Semi-structured interviews were conducted with the project managers. Not all of them answered all the questions. The perceptions of the interviewees, as they were gleaned from transcripts of the interviews appear in the right-hand column.
The table shows that the broader objectives, one through four and six were met fairly well, while under objective five, the localisation of the use of the internet for support and communication, were not well met. The main weaknesses lay in the creation of school home pages, community-based learning activities and the local adaptation of learning materials. As will be shown later in the classification according to Miller's [4] model such activities take place in the later phases, (penultimate, creativity), and could not be expected at this stage. Table 3 Perceptions about meeting project objectives
Project objective
Perceptions on meeting the objective 1 Sensitise educators, researchers, policy makers and communities on the need to change existing concepts of education and learning in view of today's requirements of lifelong learning and, in particular, the potential role teacher training colleges can play in this context
• Nine informants answered to this question. Eight considered that this objective was met partly while two said that it was fully met. The project influenced the ICT policy, but the sensitisation activities did not reach the desirable levels.
2 Promote the introduction of computer literacy and develop a culture in secondary education where technology is integrated into the teaching process
• All seven respondents considered that the introduction of computer literacy in schools was successful. Concerning the development of ICT culture at school, six people said that this was partly met, while one thought that it was not met at all. 3 Stimulate the enhancement of the involved schools to become centres for sharing of information and communication in the education sector
• Eight people responded to this question. Six considered that the objective was partly met, while two believed that it was fully me.
4 Provide training opportunities for teachers and their students, researchers and policy makers on effective use of e-mail and internet applications in the context of improving teaching and learning towards the creation of National Schools Network
• Nine people responded to this question. Four said that the objective was met fully, four said partially, while one believed that it was not met at all. Respondents believed that the idea of School Network is stronger than before and training went well.
Table 4
Perceptions about meeting project objectives (continued)
Project objective
Perceptions on meeting the objective 5 Promote the use of e-mail and internet by Secondary Pre-University Schools (SPUS), Mediumlevel Technical Institutes (MTI) and Teachers Training Colleges (TTC) and other relevant partners for: a Professional development of teachers
• Nine people answered this question. Two respondents considered the objective fully met, while five said that it was partly met. Two believed that it was not met at all. In most schools teachers reacted positively to ICT courses for their development, but teacher training colleges were very slow. b Collaborative research and learning activities including joint projects developed by pupils from different schools
• Nine people responded to the question. One believed that the objective was fully met, while another said that it was not met at all. Seven responded that it was partly met, schools are designing some collaborative projects. c Creation of schools' homepages
• Two of the five respondents said the objective was fully met, while three considered it partly met. The reason is that they had never seen the schools' home pages, because the CIUEM server hosting them had been offline most of the time. d Development of locally adapted and produced learning materials and curricula
• Four of the six respondents considered the objective not met at all, while two said that it was partly met. e Community-based learning activities benefiting surrounding schools
• Two of the six respondents said that the objective was not met at all, while four though that it was partly met. f Participatory educational policy development and implementation
• Three of the six respondents believed that this objective was not met at all, while two said that it was met partly and one considered fully met. 6 Promote the exchange of experiences of the project within the Southern African region and create awareness of the use of computers in education.
• Five of the eight respondents said that the objective was met fully, while three considered it partly met. They considered that Internet for Schools positively influenced the creation of SchoolNet Africa.
What worked, and why?
The planning phase of the project went well, but there were several problems during the implementation phase. Most problems were carefully studied during the planning phase and solutions were provided. Other problems were out of the control of the project managers.
The following were some of the factors that contributed positively to project implementation:
• the government's political and financial support of the project • the refurbishment of the classrooms where the computers were installed • the acquisition of new computer equipment for all teacher training colleges.
There were several training courses for teachers and students. Three took place in Maputo and were part of the WorLD model of introducing the integration of ICT in secondary schools. There were also teacher training courses in the provinces and schools. The first training course was on computer literacy. Other training courses were oriented towards the pedagogical use of ICT and the internet in particular for collaborative learning projects.
The most important achievement is that the computers are now being used in schools where they were not before. Teachers have learnt not only to use computers, but also to have faith in them as a worthwhile pedagogical tool. Following Muchanga [14] a culture of using ICT in Mozambican schools has begun, despite some key informants who said the opposite. The integration of ICT in some Mozambican schools is a reality. The program, initiated as a pilot project, was transformed in a national program known as the Schoolnet Mozambique. Presently, 20 schools have internet access via TV cabling and will be online 24 hours per day, as a contribution of the Telecommunication Company of Mozambique (TDM). If the program works well, it will be expanded to junior secondary schools.
The Internet for Schools Project was successful if we look at the evaluation of the project outcomes, based on the comparison tool developed by Miller [4] . The project could have done better, but for the Mozambican context it was good. Miller's model shows that the project is now in the intermediate phase. It is not in conflict with the time span of the project (three years in 2000).
What did not work, and why not?
There were some aspects that contributed negatively to the project implementation:
• the shipment of equipment (this delayed the implementation process by eight months) • quality of equipment (second-hand 486 computers, could not effectively run MS Office applications) • fragile telecommunications infrastructure • unreliable connection to the internet • high cost of telephone connections.
The project management was problematic. Although project structures had clear and articulated responsibilities in the project document, there were interferences which affected the frequency of the Steering Committee meetings and the utilisation of the project funds and other resources in general.
The lack of qualified human resources in the field of ICT-based education in the country did not allow the hiring of adequate people to play the roles of pedagogical and technical coordinators of the project on a full-time basis. In interviews school project managers indicated that they did not receive adequate support. Their requests for assistance were not promptly attended to, because, as part-time workers, the pedagogical and technical coordinators could not visit schools regularly, even those situated in Maputo. Support via e-mail was only possible when there was connectivity. Some schools had their telephone lines cut after not paying their bills; the e-mail support therefore proved to be inappropriate.
Additionally, the project managers reported that unpredicted negative attitudes of some members of staff had a negative impact on the preparation and delivery of the training courses.
Conclusion
The following The problems encountered were related to the costs and reliability of the connections to the internet. The project planning went well, although some decisions of the Steering Committee were questioned and its functionality did not allow the development of common vision for the project objectives.
Entry phase Good -teachers and students are involved in the use of ICT to support classroom instruction by means of text-based work downloaded from the internet or prepared using MS Word. Some schools use Excel to solve Mathematical exercises and Power Point for presentations. They are also learning how to design collaborative projects and publicise their products on the web. Teachers benefited from more pedagogical training of using ICT in education that increased their confidence. They used e-mails to communicate with colleagues and to ask for technical support.
Intermediate phase
Reasonable -teachers continue to use MS Office to prepare their lessons and instruct students to submit assignments that are wordprocessed. Students learn from each other and support teachers in the computer laboratories, by assisting other students. Some of these students are invited to help the introduction of ICT in other schools and even travel to other provinces. There are more collaborative interdisciplinary activities between teachers and students from different schools.
Penultimate phase
Reasonable -during the design of collaborative projects, students and teachers act as members of the same team, defending the prestige of their school. This environment is appropriate for gradual change of the role of teachers from facilitator to collaborator of learning. Collaborative projects create conditions for the development of interdisciplinary teaching and learning, and can be considered the embryo of team teaching. There are no curriculum changes happening in schools, although the Ministry of Education is promising to introduce ICT as a subject.
Creation phase Not at all -students and teachers are trying to develop learning material, place it on the internet, to share this material with colleagues from other schools and other countries. They need new hardware and software and need training in authoring tools.
From the above table it can be seen that the project is beyond the introduction and entry phases, and that it has progressed to a reasonable extent in the intermediate and penultimate phases, while the creation phase has not been reached at all. Given the youth of the project progress can be regarded as satisfactory. From the findings and conclusions mentioned thus far a number of recommendations can be made.
Recommendations
For a successful introduction of ICT in schools in developing countries, the following are important:
Socio-political issues
• Carefully plan all the project phases involving all stakeholders.
• The financial management must be kept free from corruption. Behaviour that does not discourage corruption could demoralise and reduce the motivation of all involved parties.
• Training of staff is more important than selection of technology. One of the reasons why 486 computers were not useful was that they could not be repaired locally.
Infrastructure planning issues
• The management structure must be clearly established. Discussing and accommodating their positions at the Steering Committee meetings should restrict interference from stakeholders.
• Training and support should be available at all levels.
Implementation issues
• Plan in detail for the first phase, and keep on updating the planning of the following phases to accommodate the delays and those activities that were implemented with success in previous phases.
• Avoid using second-hand computers, since they need more maintenance. Schools do not have enough skilled people to maintain and repair the computers.
The way forward
This study shows that, in spite of the extreme socio-political background and relatively low levels of training, the project has been reasonably successful. The implementation moved towards the third level of Miller's model, which roughly corresponds with adopting the innovation on Rogers' [11] model. Nevertheless, it is the social and cultural impact of the project of introducing ICT in Mozambican schools that now needs to be
